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The title compound, Ci4H n FN 4 04, crystallizes with two 
essentially planar molecules in the asymmetric unit; the 
dihedral angles between the benzene rings are 1.57 (15) and 
6.17 (15)°. In each molecule, an intramolecular N— H- ■ O 
hydrogen bond generates an 5(6) ring. In the crystal, 
molecules are linked by weak C— H- ■ O and C— H- ■ F 
interactions into sheets lying parallel to (120). O- ■ C 
[2.980 (4) A] and O- ■ -N [2.892 (3) A] short contacts also 
occur. 

Related literature 

For hydrogen-bond motifs, see: Bernstein et al. (1995). For 
related structures, see: Chantrapromma et al. (2011); Fun et al. 
(2011); Nilwanna et al. (2011). For background to the bio- 
logical activity of hydrozones, see: Cui et al. (2010). For the 
stability of the temperature controller used in the data 
collection, see Cosier & Glazer (1986). For standard bond 
lengths, see: Allen et al. (1987). 



b = 10.9177 (4) A 
c = 15.2698 (6) A 
a = 100.649 (3)° 
B = 104.948 (3)° 
y = 94.177 (3)° 
V = 1386.10 (9) A 3 

Data collection 

Bruker APEX DUO CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
= 0.962, r max = 0.996 

Refinement 

R[F 2 > 2a(F 2 )} = 0.066 

wR(F 2 ) = 0.144 

S = 1.09 

5084 reflections 

425 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
/x = 0.12 mm -1 
T = 100 K 

0.32 x 0.30 x 0.04 mm 



19163 measured reflections 
5084 independent reflections 
3438 reflections with / > 2a(l) 
R in . = 0.062 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.25 e A~ 3 

Ap mi „ = -0.34 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


N2,4-HliWt-OL4 


0.87 (3) 


1.90 (3) 


2.609 (3) 


137 (3) 


mB-HlNB- ■ OIB 


0.84 (3) 


2.01 (3) 


2.603 (3) 


128 (3) 


C5A-H5A- ■ OIB 


0.95 


2.48 


3.329 (3) 


148 


C5B—H5B- ■ OlA' 


0.95 


2.46 


3.253 (3) 


141 


C6A-H6A-02B 


0.95 


2.44 


3.260 (4) 


144 


C6B-H6B-02A i 


0.95 


2.44 


3.305 (4) 


151 


CWA-HWA- ■ 04A U 


0.95 


2.53 


3.466 (4) 


169 


C10B-H10B- ■ 04B" 1 


0.95 


2.43 


3.379 (4) 


174 


C13B-H13B- ■ 02A' 


0.95 


2.58 


3.487 (4) 


159 


C14B-H14E- ■ FVT 


0.98 


2.47 


3.205 (4) 


131 


Symmetry codes: (i) x. y. z 


- 1; (ii) x-l,y 


+ l,z; (iii) x-\ 


-l,y-\,z. 






Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6595). 



Experimental 

Crystal data 

C^HnF^O,, 
M. = 318.27 



Triclinic, PI 

a = 8.8278 (3) A 
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(£)-l-(2,4-Dinitrophenyl)-2-[l-(4-fluorophenyl)ethyKdene]hydrazine 
H.-K. Fun, B. Nilwanna, S. Chantrapromma and I. A. Razak 

Comment 

Hydrazones are well-known biological compounds with antibacterial, antifungal, antitumor, anti-inflammatory as well as 
antioxidant properties (e.g. Cui et ah, 2010). During the course of our search for antioxidant and antityrosinase compounds, 
the title compound (I) was synthesized in order to study and compare its biological activity with those of related compounds 
(Chantrapromma et al., 2011; Fun et al, 2011; Nilwanna et al., 2011). Herein we report the synthesis and crystal structure 
of (I). 

In Fig. 1, there are two crystallographic independent molecules A and B in the asymmetric unit of (I) with differences 
in bond angles. The molecular structure of (I), C14H11FN4O4 is essentially planar with the the dihedral angle between the 
2,4-dinitrophenyl and the 2-fluorophenyl rings being 1.57 (15)° in molecule A and 6.17 (15)° in molecule B. The central 
ethylidenehydrazine bridge (N2/N1/C7/C14) is statistically planar with the torsion angles N2-N1-C7-C14 = 0.6 (4) and 
-0.2 (4)° in molecules A and B, repectively. The mean plane through this central bridge makes dihedral angles of 3.99 (19) 
and 4.67 (19)° with the 2,4-dinitrophenyl and 2-fluorophenyl rings, respectively in molecule A whereas the corresponding 
values are 3.20 (19) and 9.19 (19)° in molecule B. The two nitro groups of the 2,4-dinitrophenyl unit are almost co-planar 
with the attached benzene ring with the r.m.s. deviation of 0.0083 (3) A for the twelve non H-atoms, and torsion angles 

01- N3-C2-C1 = 0.8 (4)°, 02-N3-C2-C1 = -178.8 (3)°, 03-N4-C4-C3 = 0.7 (4)° and 04-N4-C4-C3 = -180.0 (3)° 
in molecule A; the corresponding values are 0.0258 (3) A, 3.4 (4), -177.0 (3), 0.2 (4) and -179.0 (3)° in molecule B. In 
each molecule, intramolecular N — H-0 hydrogen bond (Fig. 1 and Table 1) generates S(6) ring motifs (Bernstein et ah, 
1995) which help to establish the planarity of the molecules. The bond distances are comparable with the related structures 
(Chantrapromma et ah, 2011; Fun et al, 2011 and Nilwanna et ah, 2011). 

In the crystal (Fig. 2), the molecules are linked by weak C — H - 0 and C — H— F interactions (Table 1) into sheets parallel 
to the (120) plane. O3A-C4A[2.980 (4) A; symmetry code 1-x, 1-y, 2-z] and 01A-N3B[2.892 (3) A; symmetry code 1-x, 

2- y, 2-z)] short contacts were observed. 

Experimental 

The title compound (I) was synthesized by dissolving 2,4-dinitrophenylhydrazine (0.40 g, 2 mmol) in ethanol (10.00 ml) 
and H2SO4 (cone.) (98 %, 0.50 ml) was slowly added with stirring. 4-Fluoroacetophenone (0.25 ml, 2 mmol) was then 
added to the solution with continuous stirring. The solution was stirred for 1 hr yielding an orange solid, which was filtered 
off and washed with methanol. Orange plates were recrystalized from ethanol by slow evaporation of the solvent at room 
temperature over several days, Mp. 507-508 K. 

Refinement 

Amide H atom was located in a Fourier difference map and refined isotrpically. The remainning H atoms were positioned 
geometrically and allowed to ride on their parent atoms, with d(C-H) = 0.95 A for aromatic and 0.98 A for CH3 atoms. The 
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C/i so values were constrained to be 1.5£/ e q of the carrier atom for methyl H atoms and 1.2C/ e q for the remaining H atoms. 
A rotating group model was used for the methyl groups. 



Figures 




Fig. 1 . The molecular structure of (I), showing 65% probability displacement ellipsoids. The 
hydrogen bonds are shown as dashed lines. 



Fig. 2. The crystal packing of (I) viewed approximately along the c axis. Hydrogen bonds are 
shown as dashed lines. 



(f)-1-(2,4-Dinitrophenyl)-2-[1 -(4-fluorophenyl)ethylidene]hydrazine 



Crystal data 

C14H11FN4O4 
M,-= 318.27 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.8278 (3) A 
b= 10.9177 (4) A 
c= 15.2698 (6) A 
a = 100.649 (3)° 
(3= 104.948 (3)° 
y = 94.177 (3)° 
V= 1386.10(9) A 3 



Z = 4 

F(000) = 656 
D x = 1.525 MgnT 3 
Melting point = 507-508 K 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5084 reflections 
9= 1.4-25.5° 

|i = 0.12 mm 1 

T= 100 K 

Plate, orange 

0.32 x 0.30 x 0.04 mm 



Data collection 

Bruker APEX DUO CCD 
diffractometer 

Radiation source: sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 



5084 independent reflections 

3438 reflections with / > 2a(7) 
ic int = 0.062 

©max ~~ 25.5 , 0 m in — 1 .4 

£ = -10^10 
£ = -13^13 
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19163 measured reflections 



/ = -18-»18 



Refinement 



R[F 2 > 2g(F 2 )] = 0.066 



Refinement on F 2 



Least-squares matrix: full 



wR(F 2 ) = 0.144 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



S= 1.09 



w = l/[a 2 (F 0 2 ) + (0.0581P) 2 + 0.5322P] 
where P = (F 0 2 + 2F 2 )/3 



425 parameters 



0 restraints 



5084 reflections 



(A/a) max = 0.001 
Apmax = 0.25 e A~- 
Apmin = -0.34 e A 



Special details 



Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al R-factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2sigma(F ) is used only for calculat- 

2 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





F1A -0.1138 (2) 1.38191 (18) 0.72609 (13) 0.0384 (5) 

OlA 0.3270 (2) 0.92455 (19) 1.22388 (13) 0.0232 (5) 

02A 0.4748 (3) 0.7798(2) 1.25503 (14) 0.0327 (6) 

03A 0.6854 (2) 0.54065 (19) 1.03711 (14) 0.0248 (5) 

04A 0.6408 (3) 0.5739 (2) 0.89707 (14) 0.0302 (6) 

N1A 0.2023 (3) 1.0454 (2) 0.99313 (15) 0.0172(6) 

N2A 0.2674 (3) 0.9835 (2) 1.06150 (17) 0.0187 (6) 

H1NA 0.265 (4) 0.999 (3) 1.119 (2) 0.046 (11)* 

N3A 0.4076 (3) 0.8423 (2) 1.20111 (16) 0.0217 (6) 

N4A 0.6260 (3) 0.5974 (2) 0.97652 (17) 0.0203 (6) 

CIA 0.3535 (3) 0.8886 (3) 1.04164 (19) 0.0176 (7) 

C2A 0.4241 (3) 0.8195 (3) 1.10755 (18) 0.0168 (7) 

C3A 0.5136 (3) 0.7243 (3) 1.08624 (19) 0.0184 (7) 

H3A 0.5611 0.6795 1.1317 0.022* 
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H13B 
CUB 
H14D 
H14E 
H14F 



0.6319 
0.7249 (4) 
0.7731 
0.8031 
0.6345 



0.6276 
0.5802 (3) 
0.6609 
0.5207 
0.5470 



0.3427 
0.6127 (2) 
0.6544 
0.6164 
0.6312 



0.031* 
0.0298 (8) 
0.045* 
0.045* 
0.045* 



Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 



F1A — C11A 


1.365 (3) 


FIB — CUB 


1.363 (3) 


OlA — N3A 


1.241 (3) 


OIB — N3B 


1 .246 (3) 


02A — N3A 


1.229 (3) 


02B — N3B 


1.232 (3) 


03A — N4A 


1.235 (3) 


03B — N4B 


1.233 (3) 
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1.235 (3) 


04B — N4B 


1.233 (3) 


N1A — C7A 


1.296 (3) 


NIB — C7B 


1 .286 (4) 
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1.373 (3) 


NIB — N2B 


1.381 (3) 


N2A — CIA 


1.364(3) 


N2B — C1B 


1.345 (4) 


N2A — H1NA 


0.87 (4) 


N2B — H1NB 


0.84 (3) 


N3A — C2A 


1.451 (3) 


N3B — C2B 


1 .445 (3) 


N4A — C4A 


1.454 (3) 
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1 455 (4) 
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1.412 (4) 


C1B— C6B 


1.411 (4) 


CIA — C6A 


1 414 (4) 


C1B — C2B 


1 .427 (4) 


C2A — C3A 


1.392 (4) 


C2B — C3B 


1.388 (4) 


C3A — C4A 


1.366 (4) 


C3B — C4B 


1.363 (4) 


C3A — H3A 


0.9500 


C3B — H3B 
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C4A — C5A 


1.397 (4) 


C4B — C5B 
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C5A — C6A 
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C5B — C6B 


1.358 (4) 


C5A — H5A 


0.9500 


C5B — H5B 


0.9500 


C6A— H6A 
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C6B— H6B 


0.9500 


C7A— C8A 


1.480 (4) 


C7B— C8B 


1.491 (4) 


C7A— C14A 
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C8A— C9A 
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C8B— C13B 


1.397 (4) 
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C12B— C13B 


1.384 (4) 


C12A— H12A 
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0.9800 


C14B— H14F 
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C1B— N2B— NIB 


119.9 (2) 


CIA— N2A— H1NA 


113 (2) 


C1B— N2B— H1NB 


122 (2) 


N1A— N2A— H1NA 


128 (2) 


NIB— N2B— H1NB 


118(2) 
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1 1A O 

IZU.o 


T7 1 A P|| A PHA 

r 1A — CI 1A — C1ZA 


i i o n ti \ 

iio.y (3) 


T7 1 D PI ID PI nD 

r IB — CUB — C1UB 


1 1 O C /"3\ 

llo. J (3) 


T7 1 A P|| A P 1 A A 

r 1A — CI 1A — C1UA 


1 i o 1 PJ\ 

llo.Z (3) 


T71D PI ID P11D 

r IB — CUB — C1ZB 


1 1 O O /I \ 

llo.o (3) 


pn a pii a pin a 
C1ZA — C11A — C1UA 


1 io n /"3\ 
1ZZ.V (3) 


P1AD PI ID pi ID 

C 1 UB — C 1 1 B — C 1 ZB 


1 11 1 

1ZZ. / (3) 


Pl i a pita pn a 

CI 1A — C1ZA — C13A 


1 i o /" Pi\ 

llo.o (3) 


P11D PI ID pi ID 

C 1 1 B — C 1 ZB — C 1 3B 


no i pj\ 
llo. 3 (3) 


pi I A P 1 1 A TJ1 1 A 

CI 1A — C1ZA — H1ZA 


1 ia *7 

12U.7 


P11D P11D TT1 ID 

C 1 1 B — C 1 ZB — H 1 ZB 


1 1A A 

lzu.y 


pn a pita un a 
C13A — C1ZA — rilZA 


1 in *7 
1ZU. / 


PHD phd n 1 1 D 

C 1 3B — C 1 ZB — H 1 ZB 


1 1A A 

izu.y 


P 1 1 A P1TA p o A 

C 1 Z A — C 1 3 A — C o A 


111 1 \ 

121.2 (3) 


P11D pnn POD 

C 1ZB — C 1 3B — CoB 


111 1 \ 

121.2 (j) 


C12A— C13A— H13A 


119.4 


C12B— C13B— H13B 


119.4 


C8A— C13A— H13A 


119.4 


C8B— C13B— H13B 


119.4 


C7A— C14A— H14A 


109.5 


C7B— C14B— H14D 


109.5 


C7A— C14A— H14B 


109.5 


C7B— C14B— H14E 


109.5 


H14A— C14A— H14B 


109.5 


H14D— C14B— H14E 


109.5 


C7A— C14A— H14C 


109.5 


C7B— CUB— H14F 


109.5 
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H14A- 


_C14A — H14C 


109.5 


H 1 4D — C 1 4B — H 1 4F 


109.5 


H14B- 


— C14A — H14C 


109.5 


H 1 4E — C 1 4B — H 1 4F 


109.5 


pt A 
C/A— 


XT 1 A \n A P 1 A 

-JN 1 A — JN2A — CIA 


— 1 /o.y (3) 


P"7D XT1D \T1D / ■ | n 

C ID — JN 1 is — JN 2 is — C 1 D 


1 *7A 1 (1 \ 

i /y.3 (3) 


XT1 A 

JN 1A— 


\n A PI A pta 

-JN 2 A — C 1 A — C2 A 


1 *7A 1 f?\ 

— 1 fy. I (3) 


XT1D XT1D P1D P/;D 

JN 1 is — JN ZD — C 1 is — C6is 


1 1 ( A\ 

-1.1 (4) 


"\T 1 A 

JN 1A— 


\n a pi A p/; A 
-JN 2 A — C 1 A — C OA 


A 1 fA\ 

0.1 (4) 


XT1D XTTD PI D PTT5 

JN 1 D — JN Zd — C 1 B — C2B 


1 *7A 1 {1 \ 

i /y.i (3) 


XTO A 

JN2A— 


pi A pi A PI A 

-C 1 A — C2 A — C3 A 


1 *7A A (1 \ 

— i /y.u (3) 


XTTT5 Pin pin PUD 

JN2J3 — Clrs — C2rs — C3B 


1 /o.o (3) 


P£ A 

C6A— 


pi A PI A PI A 

-C 1 A — C2 A — C3 A 


1 1 ( A\ 

1.2 (4) 


/ ■ /. I ) pin pin / ■ ; I ) 
C6B — C 1 rs — C2B — C3B 


1 1 ( A\ 

-3.2 (4) 


\n a 
JN2A— 


P 1 A PTA \T1 A 

-C 1 A — C2 A — JN 3 A 


1.4(4) 


XTTT3 P 1 13 PTD XT1T3 

JN2B — Clrs — C2ts — JN3J3 


1 1 f A\ 

-3.3 (4) 


P/C A 

C6A— 


pi A pta XT*3 A 

-CIA — C2A — JN3A 


1 "70 /I /"I \ 

— 1 /o.4 (3) 


P/;t> pin ptd XT1T3 

C6rs — C 1 rs — C2rs — JN 3rs 


1 H& A {1 \ 

i /o.y (3) 


Pi A 
U2A— 


XT'! A PI A PI A 

-JN 3 A — C2 A — C3 A 


1.6 (4) 


n XTQD PTD P1T3 

U2rs — JN 3rs — C2rs — C3rs 


1 1 ( A\ 

3.1 (4) 


p 1 A 

OlA— 


\n a PI A PI A 

-JN 3 A — C2A — C3A 


1 TO O /Q \ 

— 1 /o.o (3) 


P.1TD XT1D pin pin 

U 1 rs — JN 3rs — C2rs — C3rs 


-[ /o.j (3) 


PI A 

U2A— 


\n A PTA P 1 A 

-JN3A — C2A — CIA 


1 /o.o (3) 


n XTTD PTD / ■ | n 

U2rs — JN 3rs — C2rs — C 1 rs 


1 / /.U (3) 


p 1 A 

OlA— 


XT'! A PI A PI A 

-JN3A — C2A — CIA 


U.o (4) 


P.1T3 XT1T5 pin pin 

U 1 rs — JN 3rs — C2rs — C 1 rs 


1 A ( A\ 

3.4(4) 


pi A 

CIA — 


PT A PI A P/1 A 

-C2A — CI A — C4A 


-0.7 (4) 


pin pin P1D /'III 

Clrs — C2rs — C3rs — C4rs 


1 £ SA\ 

1.6 (4) 


XT'} A 

JN3A— 


PT A PI A P/1 A 

-C2A — CI A — C4A 


1 /o.y (3) 


xtio riD /"in p/ir> 
JN 3rs — C2rs — C3rs — C4rs 


—1 /o.D (3) 


pt a 
C2A — 


PI A P/1 A PC A 

-C3A — C4A — C5A 


-0.2 (4) 


pin pin /'II) pcr> 

C2rs — C3rs — C4rs — CJrs 


1 A SA\ 

1.0 (4) 


pi A 

C2A — 


PQ A P/1 A XT/1 A 

-C3A — C4A — JN4A 


1 *7A £ /">\ 

1 /y.o (z) 


PTT3 pid P/1T3 XT/1TD 

C2rs — C3rs — C4rs — JN4rs 


1 7(1 1 (1 \ 

i /y.i (3) 


PI A 

U3A— 


XT A A P/1 A PI A 

-JN 4 A — C4 A — C3 A 


0.7 (4) 


Piin XT/ID p/ir> pin 

U3rs — JN4rs — C4rs — C3rs 


A 1 ( A\ 

0.2 (4) 


P/1 A 

U4A— 


XT/1 A P/1 A PI A 

-JN 4 A — C4 A — C3 A 


1 OA A 

-loU.U (3) 


p/ir> xt/id p/ir> pin 
CHrs — JN4rs — C4rs — C3rs 


1 *7A A 

-i /y.u (3) 


PQ A 

U3A— 


XT A A P/1 A PC A 

-JN 4 A — C4 A — CjA 


—i /y.j (3) 


aid xT/ir> p/ir> pcd 
U3rs — JN4rs — C4rs — CJrs 


1 *70 A (1 \ 
1 /0.4 (3) 


r\A a 
U4A— 


XT A A P/1 A PC A 

-JN 4 A — C4 A — C5A 


A 1 (A \ 

-0.1 (4) 


P/1T5 XT aid p/ir> pcd 

U4rs — JN4rs — C4rs — CJrs 


A O ( A\ 

—U.o (4) 


PI A 

C3A— 


P/1 A PC A p/; A 

-C4A — CjA — C6A 


C\ Q ( A\ 

0.5 (4) 


pin /'iii pcd / v.Il 

C3rs — C4rs — CJrs — C6rs 


1 O ( A\ 

-1.8 (4) 


XT /I A 

JN4A— 


P/1 A PC A p/; A 

-C4A — CjA — C6A 


1 *7A 1 /"3\ 
-1 /y.3 (3) 


XT/ID P/1D PCD IY.D 

JN4rs — C4rs — CJrs — C6rs 


-i /y.y (3) 


P/1 A 

C4A — 


PC A p/; A PI A 

-CjA — CoA — C 1 A 


A A (A \ 
U.U (4) 


P/1D PCD / v.Il P1D 

C4rs — CJrs — C6rs — C 1 rs 


A A ( A\ 
U.U (4) 


\n a 
JN2A— 


pi a p/; A PC A 

-C 1 A — CoA — CjA 


1 *7A /I /"2 \ 

i /y.4 \$) 


XTTD P1D IV. D PCD 

JN2rs — Clrs — C6rs — CJrs 


— \ 1 1 .j (3) 


pt a 
C2A — 


P 1 a p/: A PC A 

-C 1 A — CoA — CjA 


(\ Q ( A\ 

-U.o (4) 


pin P1D / ' /. 1 1 PCD 

C2rs — C 1 rs — C6rs — CJrs 


T A f A\ 

2.4 (4) 


\n a 
JN2A— 


XT 1 A P"7A POA 

-JN 1 A — C /A — CoA 


1 *7A C /"">\ 
1 /y.J (2) 


\T1D XT1D pin POD 

JN2rs — JN Irs — C id — Cors 


1 *7A T f"l \ 

—i /y.z (2) 


\n a 
JN2A— 


XT1 A P"7A PI A A 

-JN 1 A — C /A — C14A 


U.o (4) 


\T1D XT1D P"7D PI AD 

JN2rs — JN Irs — C id — C14rs 


-0.2 (4) 


XT 1 A 

JN JA— 


P"7 A POA PO A 

-C / A — CoA — C9A 


i /o.y (3) 


XT1D pin POD POD 

JN Irs — C id — Cors — CVrs 


] It 1 O /I \ 

-1 /l.o (3) 


P 1 A A 

C14A- 


P"7 A PO A PO A 

— C /A — CoA — CVA 


/I 1 

-4.1 (4) 


pi An P"7D POD PflD 

C14rs — C Id — Cors — CVrs 


A "t f A \ 

9.2 (4) 


XT1 A 

JN 1A— 


P"7 A PO A P1 1 A 

-C / A — CoA — C 1 3 A 


A Z f A\ 

-4.5 (4) 


XT 1 D P"7D POD P11D 

JN 1 rs — C Id — Cors — C 1 3rs 


O A f A\ 

8.9 (4) 


C14A- 


PTA POA PITA 

— C / A — CoA — C 1 3 A 


1 HA C /I \ 

1 /4.D (3) 


p| An P"7D POD P11D 

C 14rs — C id — Cors — C 1 3rs 


1 *7A 1 /"2 \ 

1 /U.Z (3) 


C13A- 


POA POA P1AA 

— CoA — C9A — C 1 UA 


0.2 (4) 


P11D POD POD P 1 AD 

C 1 3rs — Cors — CVrs — C 1 Urs 


A 1 

0.1 (4) 


pt a 
C/A— 


POA po A P1/AA 

-CoA — C9 A — C 1 U A 


1 *70 O /I \ 

1 /o.o (3) 


P"7D POD PflD P 1 PID 

C id — Cors — C9 rs — C 1 Urs 


—i /y.3 (3) 


C8A- 


-C9A— CI OA— C11A 


A 1 (A \ 

-0.1 (4) 


POD POD PI /ID pi |D 

Cors — C9 rs — C 1 Urs — C 1 1 rs 


O 1 /c\ 

U.3 (J) 


C9A- 


-C10A — C11A — F1A 


— 1 /y.O (3) 


POD P 1 OD P 1 1 D IT 1 D 

Cyts — C 1 Urs — C 1 1 rs — r 1 rs 


1 TO "7 fl \ 

1 lis. 1 (3) 


C9A- 


-CI OA— C11A— C12A 


A 1 

-0.1 (5) 


pod p 1 od pi in pnn 
Cyts — C 1 Urs — C 1 1 rs — C 1 Zd 


-0.4 (5) 


F1A — 


-C11A— C12A— C13A 


179.9 (3) 


FIB— CUB— C12B— C13B 


-178.9 (3) 


C10A- 


-C11A— C12A— C13A 


0.2 (5) 


C10B— CUB— C12B— C13B 


0.2 (5) 


Cl 1 A— C 1 2A— C 1 3 A— C8A 


-0.1 (4) 


C 1 1 B— C 1 2B— C 1 3B — C8B 


0.2 (5) 


C9A- 


-C8A— C13A— C12A 


-0.1 (4) 


C9B — C8B — C13B — C12B 


-0.4 (5) 


C7A- 


-C8A— C13A— C12A 


-178.7 (3) 


C7B— C8B— C 1 3B— C 1 2B 


179.0 (3) 



Hydrogen-bond geometry (A, °) 



D—H-A 

N2A— HINA-OIA 
N2B — H1NB " OIB 
C5A— H5A-01B 



D — H 

0.87 (3) 
0.84 (3) 
0.95 



R-A 
1.90 (3) 
2.01 (3) 
2.48 



D-A 
2.609 (3) 
2.603 (3) 
3.329 (3) 



D—H-A 
137 (3) 
128 (3) 
148 
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C5B— H5B-01A 1 


0.95 


2.46 


3.253 (3) 


141 


C6A— H6A-02B 


0.95 


2.44 


3.260 (4) 


144 


C6B— H6B-02A' 


0.95 


2.44 


3.305 (4) 


151 


C10A— H10A-O4A" 


0.95 


2.53 


3.466 (4) 


169 


ClOB— HlOB ■ 04B iii 


0.95 


2.43 


3.379 (4) 


174 


C13B— H13B-02A 


0.95 


2.58 


3.487 (4) 


159 


C14B— H14E-FlA m 


0.98 


2.47 


3.205 (4) 


131 



Symmetry codes: (i) x, y, z-1 ; (ii) jc-1, y+\ , z; (iii) x+\,y-\,z. 
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